Lumbar spinal stenosis is a condition that has different presentations. In this study, we aimed to investigate the changes and improvement in neurological symptoms of postoperative period lumbar spinal stenosis and lumbar disc herniation patients and discover pathognomonic radiological features.
INTRODUCTION
LSS and LDH patients have a broad spectrum of clinical symptoms, such as back pain, lower extremity paresthesia, numbness, motor disability, bladder and rectum dysfunction. The main pathology of LSS is the irreversible degenerative changes in lumbosacral nerve roots due to compression of the neural and foraminal canal. On the other hand, patients with lumbar disc herniation can also present similar clinical symptoms. The pathology predominantly is the protrusion of a herniated disc to the spinal canal. The signs and symptoms of central canal stenosis resembles cauda equina syndrome. Lateral recess stenosis can be presented by unilateral or bilateral radiculopathy, which suggests herniated disc syndrome. Lumbar spinal stenosis is one of the most frequent indications for spinal surgery of people over 60 years old and this is due to the degeneration of the spinal structure. LSS can be caused mainly by degenerative or congenital factors separately or together (5) . Although congenital (developmental) stenosis is rare, degenerative (acquired) stenosis is very frequent. In the latest literature; Abbas et al. reported that in LSS patients the vertebral objects and canals have smaller diameters than normal therefore stenosis can be characterized by short pedicles and narrowing of the spinal canal dimensions. They also mentioned that both genetic factors and degenerative changes play a role in LSS development (1) .
There are many studies focused on the mechanisms for the development of LSS and LDH. Ligamentum flavum hypertrophy, degenerative changes in the intervertebral discs, In LSS patients, pedicule and lamina is short and thick which makes the facet slide into the midline and base of the spinal canal. Posterior bony structure has a triangular shape rather than circular and its diameter is smaller than normal. In these patients midline anteroposterior diameter is smaller than 12 mm and also lateral recess and foraminal diameter is smaller than 4mm (15) (Figure 2 ). Medical histories of all patients were taken and they were subjected to a neurological examination before and after surgery. The results were evaluated and compared by the JOA scale and postoperative recovery rates were determined as percentages. Images were reviewed by two independent investigators (Radiologist and neurosurgeon). 
RESULTS
Baseline clinical symptoms of patients in our study group are reported in Table 1 . 
DISCUSSION
Lumbar spinal stenosis is a condition that has different presentations due to the reduction of the total area of spinal canal, lateral recess or neural foramina (3, 7) . Stenosis develops due to disc degeneration in intervertebral connection points, facet artropathy, ligamentum flavum hypertrophy, spondylosis and sometimes due to the complex process of spondylolisthesis (9, 11) . Neurological claudication is the most frequent indication for spinal surgery in individuals diagnosed with lumbar spinal stenosis over 60 years (2, 6, 13) .
The degenerative form of LSS is often limited to a single level of spine, particularly L4-5 (4,10).
In contrast the developmental form can be seen in several levels of the spine. In our study, the MRI sections showed that the pathological narrowing of spinal canal is seen mostly at L4-5 in symptomatic patients.
Previous researches indicate that the rate of lumbar spinal stenosis does not change with gender or race. On the other hand, there is literature that shows degenerative LSS is seen at a higher rate with people over 60 and the rate increases with older age (11) . Our study also showed no correlation with gender and there was an increase in LSS rate with age. Disc degeneration develops by age and the main factor in degenerative LSS is the combination of other pathologies with disc degeneration. Krikaldy-Willis et al. defined the triple joint complex that occurs in the vertebral disc, upper and lower vertebral body and facet joints (8) .
Any change that occurs between the components of this complex affects one another by time. If these changes are severe, they will result in a narrowing of the canal followed by the presentation of clinical symptoms of spinal stenosis. In the current study; we observed that In our study, there were 18 patients with L4-L5 level, 14 patients with L5-S1, 4 patients L3-4 and 1 patient L2-3 level disc hernia and also 30 of the total 81 patients had listhesis. 6 patients were diagnosed with LSS with listhesis a L2-3, L3-4; 18 patients at L4-5; 6 patients at L5-S1. 37 of these patients had undergone lumbar microdiscectomy and 36 of 44 patients had decompressive laminectomy posterior segmental instrumentation performed and 8 of them had unilateral laminotomy bilateral decompression by microsurgical technique. In LSS surgery positive results are reported at 80% (16, 17) . However in many studies early and mid-term results are good but in long term follow-up results deteriorate and re-stenosis can develop over time (18, 20, 22) . In our study, observations on improvement were made during the postoperative 12 months. We believe that further studies should collect data over a longer term.
Turner et al. investigated long-term results after decompression surgery and reported 64%
positive results (14) . They also reported that presence of a degenerative spondylolisthesis improves the positive result of the surgery to 85%. It was shown in our study that clinical outcomes of LDH were better than LSS statistically. Also we have a 37% existence of spondylolisthesis which supports degenerative listhesis is a factor in LSS development.
In Yamashita's study, older and younger patients had similar clinical courses during their observation after surgery. However older patients got worse to a significant extent after 6 months of follow up (19) . This study shows us that degenerative processes and neuroischemic changes in advanced age are a predictive factor for prognosis.
Investigating the morphometric characteristics of the lumbar vertebrae in degenerative lumbar spinal stenosis patients can help to establish a more complete model for degenerative LSS pathophysiology and etiology. This can further help in developing useful treatments and improvement of surgery. Furthermore, detection of specific features in an asymptomatic population can be important in prevention or the delay of the symptoms.
